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Almost any type of “Activated Decolorizing Carbon” 
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gard to both the grade and the price. 
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much more economical to use. 


Certain OILS and FATS decolorize best with one type 
of carbon; others should be treated with a different type. 
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MANUFACTURED BY 


THE PURIT COMPANY, AMSTERDAM, HOLLAND 


(Makers of Highest Quality Activated Carbons, Exclusively) 


are made in various grades, for different kinds of OILS and 
FATS, GLYCERINE and many other materials. Each 
grade is of UNIFORM QUALITY and is FITTED for the 
special work it is to perform—and the PRICE is RIGHT. 


Full Information from 


THE GLIDDEN FOOD PRODUCTS COMPANY 


(Sole U. S. A. Agents) 


82 Wall Street 2670 Elston Avenue 
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Cooperation Fosters Efficiency 


Editorial 
HE cottonseed crushing in- merly prevalent, particularly in the 
dustry as a whole has defi- purchase of seed. We cannot re- 
nitely decided to march for- frain from quoting the following 


ward into that place of business 
leadership among Southern activ- 
ities to which it is entitled by 
virtue of its volume, but which, 
because of loose organization, it 
has never fully occupied. 

During the month just past, the 
crushers have taken two courage- 
cus and important steps looking 
toward increased success and pros- 
perity for everyone in the industry. 

The first of these was the meet- 
ing of a joint committee of the 
Interstate and Texas Cottonseed 
Crushers’ Associations at Mem- 
phis, July 20 and 21. This meeting 
adopted resolutions and principles 
which will undoubtedly lead to the 
formation of a unified National 
Association of oil millers, with 
definite aims for the betterment of 
their business. 

The second forward step of the 
month was taken at a conference 
between representatives of the en- 
tire industry and members of the 
Federal Trade Commission. 

At this conference a “Code of 
Ethics” was agreed upon, which is 
calculated to put an end to any 
abuses and unfair practices for- 


from the preamble to this Code :— 


“They—(the oil mills)....owe 
Ae That duty includes 
the obligation to....deal fairly 
with labor, to manufacture effi- 
ciently, to eliminate waste...., to 
condemn and prevent bad prac- 
tices.” (The italics are ours.) 

In the August issue of “The Cot- 
ton Oil Press” there appears an 
excellent report by John P. Harris 
and B. F. Glick, giving the results 
of value of 1° achieved by FIL- 
7,000,000 pounds of cottonseed oil. 
This report shows an improvement 
of value of 1°. achieved by FIL- 
TRATION of oil which was already 
better than prime when it came 
from the presses. 

We have repeatedly advocated 
filtration ef crude cottonseed oil 
and we heartily recommend this 
report by Messrs. Harris and Glick, 
in the August issue of “The Cot- 
ton Oil Press” to the attention of 
‘all oil millers who desire to live up 
to the letter of the new Code of 
Ethics by manufacturing efficient- 
ly, eliminating waste, and prevent- 
ing bad practice. 
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Rassifiesstons of the Oil Industry 


(Part 1.) Processes. 


BY THOMAS ANDREWS 


HE raw material of the Oil 

and Fat Industries, as it 

I is received into the mills, 
consists, essentially, of the oleagin- 
ous material from which the re- 


quired oil or fat may be obtained, 


ties is the moisture, because in the 
presence of the enzymes contained 
in the seed, this produces hydrolysis 
with a consequent formation of 
free fatty acids. Moreover, under 
favorable conditions of storage, oxi- 


Ewing Galloway 


Receiving Seed Cotton at a Southern Oil Mill 


but with it we find varicus impuri- 
ties of which the most important 
are :— 

1. Moisture. 

2. Dirt and adhering dust. 

3. Metallic impurities. 

After weighing the material at 
the mill, the first process consists 
of removing, as far as is commer- 
cially possible, these impurities 
from the bulk. Outweighing, in its 
possible effects, the other impuri- 


dation of these and of the freed 
glycerol can take place. When it 
does we find an oil that is high in 
free fatty acids and rancid. Our 
first thought, therefore, must be 
directed to seeing that the seed is 
well ventilated, and stored under 
loose conditions as far as possible, 
as dry as possible, and so arranged 
that the maximum amount of air 
can circulate through it in the bulk. 

In dirt and adhering dust remov- 
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a] we nullify the effects of the close 
confinement that our oily material 
has suffered in transit. Should it 
be desirable to remove matter larg- 
er than the seed, then the material 
is fed through revolving screens, 
the mesh of which will allow the 
seed to fall through, but not the 
larger impurities. A screen which 
will retain the seed and allow the 
dirt and dust to pass through is 
next used. When blowers are fitted 
to these screens a very valuable 
double effect is obtained although 
this is not always intentional nor 
recognized. I refer to the thor- 
ough ventilation that the seed ob- 
tains while rolling around in a 
screen through which a current of 
air is passing. Introduced in the 
first instance to thoroughly remove 
the dust and dirt, to allow the mar- 
keting of a pure cake, there is no 
doubt but that this thorough ven- 
tilation is of great value from the 
point of view of good quality oil. 

The removal of pieces of iron 
and steel presents very little diffi- 
culty. Permanent magnets or elec- 
tromagnets are placed in the path 
of the materia] prior to its entry 
into any machine and these metals 
are removed. There generally re- 
mains a small proportion of ma- 
terial approximating the seed in 
size that is removed only with dif- 
ficulty. Generally, where desired, 
it is removed by hand during a 
portion of the seed’s preliminary 
journey when it is thinly spread, 
as when traveling on a belt. 

The purified bulk is then placed 
in silos for storage. 


Methods of Winning Fatty Value; 

We may classify the various 
methods of obtaining the oil or fat 
under the following headings: 

1. Dry rendering. 

2. Digestion with steam or hot 
water. 


3. Expression. 

4. Extraction with solvents. 

These processes are being worked 
in many ways. We still have in- 
stances of oil obtained by natives 
using the primitive methods of 
their forefathers competing with 
the same oil obtained by a staff of 
highly trained technicians working 
elaborate machinery under modern 
conditions. 

In the case of those oils obtained 
from seeds and nuts having an 
outer shell or covering, it is often 
necessary to remove this covering 
before the operation to recover the 
oil] can be used. In the removal 
of these coverings there are great 
obstacles to be overcome and a 
great deal of ingenuity has been 
expended in designing machinery 
for this purpose. There is no doubt 
but that the oil trade has pro- 
gressed as and when machinery has 
been adopted to do this work. With- 
out the invention of the “linter’— 
a machine for removing the fine 
cotton fibre adhering to some 
classes of cottonseed—the present 
American cotton oil trade might 
have languished and possibly even 
perished instead of becoming the 
leading cottonseed trade of the 
world. These coverings vary con- 
siderably and, as a corollary, no 
one machine can handle the whole, 
but must be, and is, designed to 
carry out one particular work. For 
example coconuts have to be freed 
from a thick, hard, hornlike cover, 
and the groundnut, after it has 
been shelled in one machine, has 
still a thin, tissue-like, soft skin 
that is often removed. Between 
these two we have practically every 
type of covering to remove, requir- 
ing much time and effort to design 
machines to carry out this work. 

Having removed the outer cover- 
ing from the oil-bearing material 
the next process consists of pre- 
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paring the kernels or “meats” for 
the recovery of the oil. Those 
materials the next process for 
which consists of rendering or di- 
gesting are minced to a moderate 
fineness, and nothing more, the 
heat and moisture incidental to the 
process being allowed to break 
down the tissue holding the oil cells. 
With those materials however that 
are to be pressed or extracted, the 
oil cell is broken down. To do this 
the “meats” are subjected to very 
fine rolling and grinding accom- 
panied by a tearing action. The 
“meats” to be pressed are further 
treated with heat and moisture— 
tempered, as it is called—to further 
break down the oil cells, with the 
result that the oils are freed from 
the container in which nature has 
placed them and are consequently 
more easily removed by pressure. 

Dry rendering is chiefly used in 
connection with animal and fish 
tissue whenever oil forms the bulk 
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of the raw material and whenever 
the moisture content is high enough 
to cause a breakdown of the fat 
cell on heating. This applies to 
suets, meat fats, blubber, bones ang 
to certain fresh fish livers, 
Digesting either at high or low 
pressures is resorted to in the case 
of similar material as is used jp 
rendering, in those cases where 
hydrolysis is not of paramount im. 
portance. Digesting differs from 
rendering in that water, in some 
form or other, comes into intimate 
contact with the fatty material. 
The product is of a lower grade 
than that obtained under a first 
class dry rendering process but the 
process has certain well defined 
advantages. In the case of putre- 


fied animal and fish tissue it js 
often the only commercial method 
of obtaining the oil or fat in a 
marketable condition, for it is pos- 
sible by this method both to ob- 
tain the oil and at the same time 


Primitive Methods of Pressing Sesame Seed in India 
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partially deodorize it. This is ac- 
complished by digesting at high 
steam pressures and by releasing 
the pressure at stated intervals 
during the run. This method is 
also resorted to in obtaining the 
oil from palm fruit, and a melange 
of pressing and digesting is often 
used in the manufacture of inferior 
olive oils. In both the above proc- 
esses the oil is removed by skim- 
ming the surface of the mixture 
left after settling. In the case of 
dry rendering, the tissue lies at 
the bottom of the pan as a some- 
what moisture free mass containing 
up to 50¢- of fat. This material 
is treated in a press to remove the 
bulk of the remaining oil or fat 
and the cake is sold for poultry 
feeding or similar purposes under 
the name of greave cake. In the 
case of digesting, the residue con- 
sists of a wet mass of tissue and 
fibre which is generally dried to 
produce meals for fertilizers. 
Expression consists of exerting 
power in such a way that the liquid 
oil is expelled from the solid matrix. 
The hydraulic press is the machine 
most commonly used for this pur- 
pose. It consists essentially of a 
ram that rises within a cylinder 
when acted upon by a fluid under 
pressure. In rising it is made to 
transmit its pressure to material 
between it and a fixed plate. In 
the older forms of presses the pres- 
sure under the ram was trans- 
mitted to a series of plates free to 
rise with the ram and containing 
between each pair an envelope filled 
with the “meats” to be treated. 
The oil that was pressed out ran 
down into a gutter from which 
it was carried to the store tank for 
further treatment. The cake was 
removed from the press in its en- 
velope. This was removed and, 
after the oily edges of the cake had 
been peeled away, the cake formed 


the chief source of the majority 
of cattle foods and fertilizers of 
vegetable origin. A more modern 
form of the hydraulic press is that 
one in which the envelopes are not 
used, a finely divided or perforated 
box or cage taking the place of 
them and extending for the full 
space between the ram and the head 
of the press. The comminuted 
tempered meal is placed within the 
box or cage in definite charges and 
metal plates are used to divide each 
charge, thus doing away with the 


Ewing Galloway 
Pressing Seed Oil in the Pribilof 
Islands 


envelopes. Pressure is applied 
direct to the charges within the 
cage. The oil is discharged out of 
the minute divisions or perfora- 
tions. The cakes from this type of 
press do not require paring of their 
edges, although they are similar in 
other respects to the cake obtained 
from those presses using porous 
envelopes. As the pressures which 
can be applied to the cake in this 
form of machine are often very 
high, we find that in the endeavor 
to obtain very good yields of oil 
some crushers are in the habit of 
turning out a hard cake. Conse- 
quently, from a cattle feeding point 
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of view, these cakes are considered 
inferior to the others—but there 
is no reason for their being so. 
The screw press in which the 
action of a worm propeller presses 
the meal against some obstruction, 
thus accumulating the pressure, 
also is used for removing the oil, 
which flows through minute orifices 
in the worm box. This is built in 
a similar manner to the cage of the 
latter type of press considered 
above. It yields a meal and an oil 
as against a cake and an oil in the 
case of the press. With these ex- 
pellers, however, there is generally 
a comparatively large proportion 
of foots. These consist of a suspen- 
sion of very fine meal in oil, and 
owing to the fact that the meal is 
practically in colloidal suspension 
in the oil, its separation is a very 
difficult problem. In such a foots 
obtained when treating groundnuts 
the oil content exceeded 45°. 
Solvent extraction, as its name 
implies, is a method used for re- 
moving the oil by dissolving it out 
by a solvent, leaving the solid ma- 
terial behind. The material to be 
extracted, in a properly pulverized 
condition, is fed into a closed tank 
through a suitable charging door. 
The door is then closed and the 
solvent is passed into the meal in 
such quantities that there is a con- 
siderable surplus over the amount 
needed to saturate the meal. After 
the solvent has remained for a short 
time in close contact with the meal, 
this surplus is withdrawn and the 
remaining meal is washed with 
further quantities of solvent until 
the oil content has been removed 
to the requisite amount. The sol- 
vent containing the oil is removed 
to a still where the former is dis- 
tilled off leaving the oil behind. 
The solvent is passed as a vapor 
through a series of condensers 
where it is recovered for further 
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use. The solvent saturating the 
meal is removed by open steam 
condensed, and after being sepa. 
rated from the water, which jg 
condensed with it, is returned to 
the store tank with the solvent 
from the still. The oil in the stijj 
is freed from traces of the solvent 
by open steam, and both it and the 
meal are discharged. The meal, 
after drying, is used for the same 


purposes as the cakes from the | 


press, although owing to its lower 
oil content certain modifications 
have to be allowed for. 


Uses ef the Products 

By using one or more of the 
above processes we have our oil free 
from solid meal and our meal free 
from liquid oil. As we have seen, 
the solid material, irrespective of 
the method adopted, may give us 
either a fertilizer or a cattle cake 
or meal. The origin and condition 
of our raw material largely de- 
termines the final use of the resi- 
due—foods in the case of the non- 
injurious and fertilizer in the case 
of the putrid or poisonous. When 
it is desired to use these materials 
as fertilizers they are finely ground, 
but the cakes to be used for cattle 
food may be sold in the condition 
in which they are received from the 
presses. The meals which contain 
too high a proportion of moisture 
to meet the market conditions are 
dried in some form of drier. To 
market the meal for cattle food, 
other than for feeding pigs, it is 
usual to further treat it in some 
way so as to make it more easily 
and efficiently fed to the animals. 
With this further operation it is 
usual to arrange such blendings and 
additions to the meal as will make 
the food more balanced or more 
appetizing. The meal is fed into 
a kettle similar to that used in 
heating and tempering for pressing 
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and, while it is being treated, the 
whole is agitated with such spices, 
sugars, binding materials, diluents 
or additive materials as will, in the 
opinion of the blender, give the 
desired food. The whole is then 
thoroughly mixed and warmed, the 
warming or cooking having the 
twofold object of bringing the 
starchy material into a “binding” 
condition and of liberating the cy- 
anogen radical from the glucocya- 
nides that are present in some 
seeds. The material is then forced 
by pressure either into moulds or 
through dies where it forms a con- 
venient and handy form of cattle 
food in the shape of nuts or cubes. 

With oil containing a more or 
less high proportion of meal it 
often is necessary to remove the 
solid impurities at the earliest 
moment, and in the case of those 
oils which are to be used for edible 
purposes no time should be lost in 
doing this. In some mills this is 
done by settling in tanks or by 
centrifuging, but in most modern 
mills the oil is filtered as soon as it 
comes from the presses or other 
plant. This oil constitutes the raw 
or crude oil of commerce. 


Classifications of Oils 


These oils, for our purpose, may 
be classified into three main divi- 
sions :— 

1. Drying oils, namely those 
oils which are capable of absorbing 
oxygen from the air and forming 
more or less elastic skins when 
exposed in thin layers. 

2. Semi-drying oils, namely 
those oils which, while still cap- 
abie of absorbing oxygen from the 
air, do so to a modified extent and 
are not capable of forming a firm 
skin under normal atmospheric 
conditions. 

3. Non-drying oils, namely 
those oils which do not absorb oxy- 


gen from the air under normal con- 
ditions and which are not capable 
of forming a skin. 

These definitions are more or 
less fixed by common usage in the 
chemistry of oils, and although 
they are open to serious objection 
from many points of view I will 
use this classification on which to 
base the uses of the oils from a 
process point of view. 


Uses of Drying Oils 


As the name implies the chief 
use of the drying oils is to prepare 
products capable of forming a skin. 
These oils will form a skin when 
exposed to the air without any pre- 
liminary treatment but in the de- 
sire to speed up this process of 
oxidation we have the foundation of 
the “boiled oil industry.” 

In the latest methods the oil to be 
“boiled” (quite a misnomer by the 
way) is heated to a temperature of 
about 150°C together with a small 
proportion of lead or manganese 
salts—the so-called driers—with or 
without the passage of an air cur- 
rent, the length of time that is 
taken determining the quality of 
the oil both with regard to its 
color and its drying~* properties. 
The peculiar reaction that occurs 
causes the oil to skin when laid in 
a thin film in hours instead of in 
days as a thin layer of the raw oil 
would need. The actual modus 
operandi of the process is simple 
but the underlying reaction is net 
fully understood to this day. At 
one time it was thought that the 
speeding up was due to the absorp- 
tion of the oxygen during the boil- 
ing of the oil but as oils can be 
prepared, after boiling, with the 
same iodin value as they had pre- 
vious to the boiling, this view can- 
not be accepted. The view that in 
the boiling the metallic driers be- 
come converted into metallic soaps 
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which act catalytically in the dry- 
ing of the boiled oil is still open to 
proof because if we add lead 
linoleate (the salt which would be 
formed on boiling convertible lead 
salts with commercial linseed oil) 
to linseed oil in the cold the result- 
ing oil is not speeded up as would 
be the same oil on boiling. More- 
over this oil with the addition of 
the salt is speeded up if we raise 
its temperature to something over 
120°C. Personally I subscribe to 
the view that a small proportion 
of a polymer is formed—possibly 
erystalline—capable of being itself 
oxidized and creating a further 
supply of polymer in so doing. To 
make this perhaps a little clearer 
I would refer to the oxidation of 
coal. Coal is capable of burning 
(oxidizing) and at the same time 
it is capable of bringing raw coal 
in its immediate neighborhood in- 
to a condition for rapid burning 
or rapid oxidation. This analogy, 
while not perfect, will give you 
some idea of the automatic oxida- 
tion which takes place. Linseed 
oil is practically the only oil which 
lends itself to the process of boil- 
ing although other oils of high 
iodin values can be, and sometimes 
are used, but unless the high iodin 
value is associated with the pres- 
ence of an appreciable amount of 
linolenic acid in the oil it cannot 
truthfully be said that the oil is a 
“boiling oil.” 

It is usual to refine the linseed 
oil that is to be boiled, to remove 
the mucilage, organic salts, mois- 
ture and other impurities which 
might otherwise spoil the oil dur- 
ing the process of boiling. This 
is particularly important in the 
case of those boiled oils which are 
to be used later for mixing with 
gums at high temperatures to form 
varnishes. The boiled oils find a 


ready outlet in the manufacture of 


paints, varnishes and enamels, A 
paint is, essentially, a levigateg 
pigment ground in boiled oil to g 
homogeneous mass free from grit, 
To prepare this paint for applica. 
tion this ground mass is thinned 
out with more boiled oil, turpen. 
tine and, in some cases, with petro- 
leum products. In the case of 
paints the pigments are not in soly- 
tion in the boiled oils and this js 
the chief difference between 4 
paint and a varnish. A varnish 
consists of a gum or resin dis- 
solved in boiled oil. Gums in their 
raw state, do not dissolve readily, 
if at all, in boiled oil. After fy- 
sion, however, at temperature of 
300°C and over their solution in 
beiled oil, while still brimming 
with difficulties, can be accom- 
plished. Thus the first operation in 
the manufacture of varnishes con- 
sists in heating the gums to such 


temperatures as to make them solu- 


ble in the boiled oil. During the 
heating the gums lose weight and 
the manufacture of varnishes, from 
the efficiency point of view, largely 
consists in heating the gum to the 
soluble condition with a minimum 
loss in weight. After the solution 
of the gum in the boiled oil the 
varnish oils are settled or filtered. 
They are then thinned by the addi- 
tion of oil of turpentine till they 
are in the right condition for ap- 
plying. This addition of turpen- 
tine is likely to cause a fog ora 
bloom in the varnish unless the 
gum and the boiled oil are in the 
right condition. If, instead of 
thinning the varnish oil, pigments 
had been ground into it, the well 
known enamels would have _ been 
formed. These are thinned in the 
same way as paint for use. 

When we come to consider the 
action of air and heat on the semi- 
drying oils we find that they can 
be oxidized as well as the drying 
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oils but they yield a different class 
of products. These are the well 
known soluble, thickened or blown 
oils. Air is blown into the raw 
semi-drying oil as a fine spray, the 
oil being kept steady at the pre- 
determined temperature, generally 
between 75°C and 110°C. At the 
same time the air is kept in mo- 
tion in some manner so that in- 
timate contact is made between the 
oil and the air. As the absorption 


Galloway 


ence of absorbent material they are 
likely to cause spontaneous com- 
bustion. Owing to their high grav- 
ities, high viscosities and misci- 
bilities with mineral oils these are 
sometimes sold under the name of 
“soluble castor oil” although they 
have no relationship to castor oil 
at all. They can, however, be 
easily recognized from castor oil 
owing to their very poor solubility 
in alcohol. 


Mixing Putty in Which Linseed Oil is the Base 


of the oxygen is accompanied by 
evolution of heat it may be neces- 
sary to keep the temperature of 
the oil from rising during the re- 
action. During the reaction the 
oil rises in specific gravity and 
attains a high viscosity. At the 
same time volatile decomposition 
products are given off which re- 
quire to be removed as in the pres- 


The oils which are chiefly used 
in this process are rape, cotton- 
seed, maize, seal and whale oils. 
The oils, where necessary, having 
been freed from the solid tri-gly- 
cerides by a process that I hope 
to refer to later, the blown oils are 
used (blended with mineral oils) 
for lubricating purposes although 
their tendency to gum and their 
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low flash points preclude their use 
under certain conditions. The 
blown oils also find a use in the 
leather-curing industry, in fact, at 
one time this was their only out- 
let. 


Linoleum Manufacture 


If instead of blowing the semi- 
drying oils we had started with 
linseed oil, or better still, blown 
linseed oil we should have found 
that this oil behaves in the same 
manner and is capable of absorbing 
large quantities of oxygen and, if 
we had carried the experiment far 
enough, we should have found that 
at ordinary temperatures the prod- 
uct was quite solid. This oxidized 
boiled oil is prepared on a very 
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Interior View of Linoleum Ovxidizing 
Tower 


large scale commercially and forms 
the body for the preparation of 
linoleums. The linseed oil is oxi- 
dized in a variety of ways the best 
of which is known as the “scrim” 
process. Here the boiled linseed 
oil is allowed to flow at a moderate 


temperature down a layer of fine 
cotton fabric suspended in a lofty 
building and the oil reaching the 
bottom is re-circulated over and 
over the fabric until it gives 
thick layer of solidified linseed jj 
on either side of the fabric. The 
solidified oil can be made in a plant 
similar to that used in the blowing 
of the semi-drying oils but the 
resulting product is considered in- 
ferior to that produced by the 
“scrim” process. This solid oil] 
mixed with varying proportions of 
kauri gum, cork dust, resins and 
similar material (with various bod- 
ies and pigments) backed on to a 
jute fabric forms the “floorcloths”, 
“linoleums,” “cork linoleums” and 
similar substances that are so well 
known to all of my readers. 
The close resemblance that sul- 
phur bears to oxygen—chemically 
—will no doubt have caused some 
of you to wonder whether the above 
reactions between oils and oxygen 
have their counterparts with oils 
and sulphur. Surveying the chem- 
ical reactions of oxygen and sul- 
phur with the same bodies we can 
formulate the general rule that sul- 
phur will react similarly to oxy- 
gen but at a slower velocity. This 
rule holds true in the oil world. 
Where the reaction of oils with 
oxygen are rather violent, the reac- 
tions with sulphur, if I may use 
the word, are dignified, and where 
oxygen does actually clutch the 
body with heat, sulphur will just 
shake hands as it were. There- 
fore as we may expect at elevated 
temperatures sulphur forms anal- 
ogous bodies with oils to the vari- 
ous oxidized oils. These bodies are 
solid and semi-elastic and can 
therefore be used as_ substitutes 
for rubber. The oils most suitable 


for this process are rape, maize, 
sesame, and soya. 
Looking over the above, we find 
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the processes that we have con- 
sidered up to this point are all 
additive processes, that 1s to say 
processes where something is ac- 
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drogen atoms attached to them are 
said to be unsaturated. If we can 
arrange to give these atoms their 
full complement of hydrogen we 


Aeroplane View of a Large American Linoleum Factory 


tually added to the oil molecule 
without destroying the molecular 
structure. Under this same classi- 
fication we may include the hydro- 
genation of oils, or, as it is more 
commonly called, the hardening of 
oils. As you must all be aware 
had we added oxygen to the oil 
in such a way as to destroy the 
structure of the oil we should have 
burnt the oil and our final products 
would have been carbon dioxide and 
water. As you well know some of 
the acids in the fatty acid world 
have some of their carbon content 
in a condition in which it can make 
an alliance with one or more atoms 
of another element without in any 
way upsetting the structure of the 
compound and without disturbing 
its own position in the linkage. As 
the normal element that should be 
present in these positions is hydro- 
gen those carbon atoms which have 
not their complete number of hy- 


are said to have saturated the com- 
pound. This is what we do in the 
hydrogenation of oil. As the sat- 
urated. oils and fatty acids are 
solid at ordinary temperatures, the 
term “oil hardening” has conse- 
quently arisen. ; 

Oil and hydrogen in their ordi- 
nary condition have no great af- 
finity for one another but by 
bringing an unsaturated oil and hy- 
drogen together in the presence 
of a catalyst we can cause the hy- 
drogen to fill the vacant positions 
in the carbon bondings. On a 
works scale the hydrogen is 
brought into intimate contact with 
the oil in the presence of finely 
divided nickel which has_ been 
freshly reduced from its oxide. Un- 
der these conditions the hydrogen 
penetrates the molecule and a sat- 
urated molecule is obtained. The 
degree of complete saturation will 
depend on the proportion of car- 
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bon atoms which receive their full 
numbers cf hydrogen atoms, thus 
by varying the proportion of hy- 
drogen absorbed we can obtain fats 
of varying hardness. 

Practically all the unsaturated 
oils are suitable for hydrogenation 
although, price being equal, it will 
pay better to saturate those which 
will absorb the less quantity of 
hydrogen for a given hardness. 
Whatever oil of the unsaturated 
series we start with, we must finish 
with oils containing only the 
“stearic acid” group if we continue 
the saturation to its final end. In 
ordinary terms then our final prod- 
uct will be something in the nature 
of mutton tallow. These tallows, 
being largely the product of the 
animal kingdom, are limited in na- 
ture, whereas the oils of the vege- 
table world are abundant, and in 
that we are able to make the less 
abundant from the more abun- 
dant lies the value of oil harden- 
ing. As a natural corollary it fol- 
lows that as the animal fats be- 
come scarcer so the value of hy- 
drogenated fats increase. 
Since there are no natural oils or 
fats with an iodin value of zero it 
is possible to hydrogenate all of 
them. These products find an out- 
let in the edible oil trade, the soap 
industry and in the candle indus- 
try. 


Substitutive Reactions 


Passing from this survey of the 
oil industry as far as the additive 
products are concerned we come to 
that part of the industry where we 
add some body to the oil at the ex- 
pense of a body already forming 
part of the oil. Oils are essen- 
tially “organic salts” or to give 
them their proper name “esters.” 
A true oil is the ester of the alco- 
hol “glycerol” and one of the high- 
er fatty acids. When the fatty 


acid is in combination with another 
alcohol that ester is termed a way 
Glycerol is a tri-hydric alcoho] and 
therefore combines with three mole. 
cules of the fatty acid to form the 
neutral oil. Following the 
law of chemistry it should be ap 
easy matter to displace the glycerg| 
radical by a stronger base and thys 
form a salt of the fatty acid. This 
is done commercially on a very 
large scale and is the principle up. 
derlying the manufacture of those 
commodities we call “soaps.” From 
the above definition it will readily 
be seen that technically a soap is 
a combination of a fatty acid and 
a base but in common parlance we 
refer to the water soluble combi- 
nations only as soaps. The soaps 
of this class are the salts of sodium, 
potassium and ammonium with 
any of the higher aliphatic acids, 
The fatty raw material can be fur- 
nished by any of the natural oe. 
curing oils and fats or by fatty 
acids obtained from them by a pre- 
liminary treatment by other proc- 
esses. The oil and the base must 
be selected with great care as no 
two oils or fats give the same iden- 
tical soap and the choice of the base 
determines whether the soap will 
be “hard” or “soft.” Potassium 
soaps are invariably soft soaps and 
sodium soaps are invariably hard 
soaps, but here again all soaps of 
potassium are not equally soft and 
all soaps of sodium are not equally 
hard. Broadly speaking, whatever 
base is used, the softness of a soap 
is in direct relationship to the iodin 
value of its constituent oils; the 
higher the iodin value the softer 
the soap. 

There are two chief soap-making 
processes in use today on a manu- 
facturing scale, called respectively; 
the “hot process” and the “cold 
process.” There are certain classes 
of fats belonging to the coconut 
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oil group which readily combine 
witn caustic soda with the elmina- 
tion of the glycerol to form a soap 
at low temperatures. Provided 
great care is taken it is not a dif- 
ficult matter to prepare these soaps 
quite neutral, or a trifle super- 
fatted, containing the requisite 
proportion of water to form a 
standard commercial article and 
many of the so-called “marine 
soaps” are so formed. These soaps 
when made from the coconut oil 
group are soluble in salt water 
and thus their name. However it 
is fairly obvious that in a process 
of this kind the glycerol content of 

(To be 


the oil is lost which seriously bars 
this method of soap making from 
competing with the “boiled” soaps 
in spite of the low initial cost of 
the plant. At first glance it would 
appear that this cold process would 
be the ideal one for the combina- 
tion of caustic soda with the “free 
fatty acids” but it is found in prac- 
tice that lumps of soap from which 
occlude the fatty acids and that it 
is possible to have a cold process 
soap made from free fatty acids 
and caustic soda in which both tke 
base and the acid are lying to 
gether in an uncombined condi- 
tion. 


continued) 


Fish Meal a Growing 
Industry 


AVING its origin in the war-born 
desire to conserve, the fish meal 
industry today is steadily growing 
and assuming an important place in 
the animal food trade. Norway ranks 
first in production, having more than 
100 factories, and the United States 
is second with plants operating along 
both the Atlantic and Pacific coasts. 
The disposal of fish refuse has al- 
ways been a problem among fisher- 
men. Every net load brought to the 
surface by them contains many varie- 
ties not suitable for man, and of those 
that find their way to the markets of 
the world, about forty per cent is 
waste. Before the war this large 
supply of refuse was reduced to fer- 
tilizer, but through the impetus to 
conserve created during that time, 
ways were found to prepare it for 
feeding to animals. 

From storage tanks or ships’ holds 
the fish that supply Norwegian fac- 
tories are carried in a series of cups 
on an endless chain into boilers where 
they are sprayed with steam. A con- 


veyor pulls them through the boiler 
and from the other end they emerge 
as a warm pulp. This is pressed and 
dried and ground into meal. In an- 
other process the fish are salted, al- 
lowed to season for ten days and then 
cooked by steam and pressed into 
cakes. These are broken up and dried 
in heated cylinders and later ground 
fine and sifted. 

Although Norway and the United 
States are the largest producers of 
fish meal, Germany is the greatest 
user, feeding 100,000 tons a year to 
swine. The meal is given in large 
quantities to young pigs, the amount 
being decreased as the animals grow 
older and being discontinued entirely 
a few weeks before slaughtering. 
This method of feeding is necessary 
to prevent the meat from having a 
fishy flavor. 


Miss Walker Joins Bureau 


Miss Geraldine Walker, formerly 
research associate for the American 
Oil Chemists’ Society at the U. S. 
Bureau of Standards, became a regu- 
lar employee of the Bureau on July 
2. Miss Walker is expected to con- 
tinue with her work on the standard- 
ization of Lovibond glasses. 
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1928-29 A. O. C. S. Committees 


Announced 


R. A. W. Putland, president 
M of the American Oil Chem- 
ists’ Society, has selected 
the personnel of all Society com- 
mittees for the coming year except 
one. There are twelve commit- 
tees, as compared to thirteen last 
year, and the range of subjects 
covered is slightly different than 
under the regime of Mr. H. P. 
Trevithick, the preceding president. 
New committees this year are 
the one to further study the 
method of determining oil in cot- 
ton seed, and the one to investi- 
gate the value of the Kreis test 
as an index to the degree of 
rancidity. Past committees that 
have been abolished because of 
completed work are the _ prize 
awards committee for OIL AND 
FAT INDUSTRIES articles, the am- 
menia committee, the committee 
to investigate the Dubosq calori- 
meter, the analysis of commercial 
oils and fats committee, and the 
basic research committee. 


New Committees 


The 1928-29 committees are as 
follows: Governing Committee: 
A. W. Putland, chairman, H. P. 
Trevithick, W. R. Stryker, J. J. 
Vollertson, R. H. Fash, H. J. Mor- 
rison, W. H. Irwin, G. K. Witmer. 

Referee Board: W. H. Irwin, 
chairman, A. W. Putland, Felix 
Paquin, L. Haskell, H. 
Aspegren. 

Smalley Foundation: 
Moore, chairman, H. B. Battle, 
C. A. Butt, L. B. Forbes, M. G. 
Boulware, E. H. Tenent. 

Uniform Method and Planning 
Committee: J. J. Vollertson, 
chairman, H. J. Morrison, C. B. 


Cluff, N. C. Hamner, B. H. Thur. 
man. 

Detergent Committee: This 
committee is not complete at pres- 
ent. However, L. T. Howells, 
who served as vice-chairman of 
the committee last year has con- 
sented to act as chairman this 
year. The balance of the com- 
mittee will be complete in a short 
time. 

Membership Committee: 
Stryker, chairman, H. P. Tre. 
vithick, P. McG. Shuey; J. P, 
Harris, P. W. Tompkins. 


W. R. 


Refining Committee Members 


Refining Committee: 
Cluff, chairman, W. R. Stryker, 
R. H. Fash, R. C. Hatter, E. R. 
Barrow. 

Committee To Further Study 
Method of Determining Oil in 
Cotton Seed: C. H. Cox, chair- 
man, E. C. Ainslie, W. D. Hutch- 
ins, R. H. Fash, D. C. Picard. 

Committee on Crude Mill 
Operations: A. K. Schwartz, 
chairman, J. J. Ganucheau, Leh- 
man Johnson. 


Committee to Investigate the 
Value of the Kreis Test as an 
Index to the Degree of Rancidity: 
A. 8. Richardson, chairman, Dan 
Gray, A. K. Epstein, C. H. Bailey, 
Rosalind Norris, L. M. Tolman, 
W. D. Hutchins, G. S. Jamieson. 


Color Committee: Ww. OD.z 
Hutchins, chairman, A. K. 
Schwartz, G. L. Grant, G. W. 
Agee, L. G. Copes. 

Moisture Committee: W. H. 


Irwin, Chairman, E. H. Tenent, 
E. W. Magruder, N. C. Hamner, 
W. D. Evans. 
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The Composition and Toxic Effects 
of Gossypol 


BY E. P. CLARK * 
U, S. Dep’t of Agriculture, Washington 


OSSYPOL is a_ peculiar 
(, phenolic body which, as far 
as is known, occurs only in 
the cotton plant. The substance 
possesses many characteristic 
chemical properties that give it a 
unique academic interest. From 
the practical standpoint, also, the 
substance is important, as its toxic 
properties are conceded to be re- 
sponsible for the so-called cotton- 
seed injury which results from the 
feeding of large quantities of cot- 
tonseed meal to livestock (1). This 
injury constitutes a problem of 
considerable economic magnitude, 
the solution of which will even- 
tually involve a method for detoxi- 
fying cottonseed meal. In the past 
an intelligent approach to such an 
endeavor has been greatly hindered 
by the lack of specific information 
regarding the chemistry of gossy- 
pol. In order te overcome this dif- 
ficulty, if possible, a new chemical 
study of the substance was under- 
taken a little over a year ago. The 
purpose of this report is to give an 
outline of the results of this work. 
Before presenting the report, how- 
ever, a summary of the chemical 
work previously done upon gossy- 
pol will be given in order to ac- 
quaint the reader with the status 
of the problem at the time this 
investigation was undertaken. 
Undoubtedly gossypol was first 
prepared in a fairly pure condition 
by Marchlewski (2) in 1899. His 
preparation contained loosely 


*Read before the Annual Meeting of the 
American Oil Chemists’ Society, New Orleans, 
La., May 14-15, 1928. 


beund acetic acid and had a melting 
point of 188°C. He reported anal- 
yses of a number of samples, but he 
was not able to establish with cer- 
tainty a molecular formula although 
C,.H,,O, or C,.H,,0,, was sug- 
gested. He made no crystalline de- 
rivatives of the material but 
showed that it was not a glucoside 
and that in all probability it con- 
tained no alkoxyl groups. He re- 
corded some color reactions and its 
behavior toward certain reagents. 


Carruth’s Investigations 


No further outstanding chemical. 


work was published upon the sub- 
ject until Carruth (3) communi- 
cated his interesting results in 
1918. This investigator reported 
improvements in the preparation of 
gossypol, thus making possible 
more extended studies. As a result 
of his investigation he concluded 
that gossypol is a phenolic sub- 
stance, having the formula 
C,,,H,,0, or When the 
material was crystallized from 
acetic acid it contained one molecule 
of loosely bound acid which could 
be removed by dissolving the sub- 
stance in ether, adding water, and 
then removing the ether by evapo- 
ration. The acetic acid remained in 
the water and could be titrated. 
In this way a value near 532 was 
obtained for its molecular weight. 
Determinations of this constant by 
physicochemical methods were not 
conclusive. Values ranging from 
300 to 595 resulted by the use of 
different methods and _ solvents. 
When gossypol was dissolved in 
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aniline, or when gossypol and ani- 
line were dissolved in an appro- 
priate solvent, a characteristic 
crystalline product was formed. 
Carruth assumed the compound to 
have the formula C,,,H,.0,.2C,H.- 
NH,. No carbon or hydrogen 
figures were given on this material, 
but those for nitrogen were re- 
ported to be from 3.97 to 4.84 per 
cent. Crystalline acyl derivatives 
of gossypol were not obtained, but 
analysis of the amorphous acetyl 
derivative indicated the presence 
of four acetyl groups. When gossy- 
pol was heated to its decomposition 
point a new substance called B 
gossypol was formed. This was 
obtained crystalline and apparently 
represented gossypol less two mols 
of water. 


Further Work Desirable 


The work of Marchlewski and 
of Carruth constitutes essentially 
all that was recorded concerning 
the chemistry of this interesting 
substance at the time the present 
investigation was undertaken; but 
a critical study of their findings 
indicated that reexamination of the 
data given was desirable. A 
quantity of gossypol was therefore 
prepared and purified (4). The 
results obtained upon this material 
indicated that the molecular for- 
mula for gossypol is C.,,H.,O,. This 
formula differs from Carruth’s, 
but, in the light of the experience 
gained in the purification of the 
substance, it seems doubtful 
whether his material was entirely 
pure. A reddish brown impurity was 
associated with all the gossypol pre- 
pared by Carruth’s method that was 
removed only with great difficulty 
by a large number of solvents 
suitable for its recrystallization. 
A combination of solvents that 
gave the desired result was even- 
tually found, but again difficulty 
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was encountered in obtaining the 
material free from the Solvent 
used in its purification. In a num- 
ber of cases, a small indefinite 
amount of solvent remained with 
the crystals. This could not be re. 
moved in a 0.1 mm. vacuum over 
both sulfuric acid and potassium 
hydroxide at temperatures which 
would insure the integrity of the 
substance. Several solvents were 
found, however, which under cer. 
tain conditions gave material hay- 
ing uniform composition. The 
method used to verify this was to 
obtain from different solvents 
preparations that gave check an- 
alyses. When this was accom- 
plished, carbon and hydrogen 
figures were obtained which in- 
dicated the formula given above, 
Various derivatives, prepared from 
the purified gossypol, also gave 
values upon analysis which checked 
the formula indicated. Among 
these were the so-called “acetate,” 
i.e., gossypol — one molecule of 
acetic acid, anhydrozossypeo! (Car- 
ruth’s B gossypol), the aniline con- 
densation product, the dioxime, 
and a hexaacety! derivative. 


Molecular Weight Studies 


The analytically pure gossypol 
was a bright canary-yellow crystal- 
line substance with a _ melting 
point of 214° (corrected). In solu- 
tion no optical activity was ex- 
hibited. Molecular weight deter- 
minations by the camphor method 
of Rast (5) gave results of the 
order required for the formula sug- 
gested. Also, the acetic acid in the 
so-called acetate was found to be 
10.51 per cent, which gave a mo- 
lecular weight of 511 for gossypol, 
if it is assumed that one mol ot 
the latter is associated with one 
mol of acetic acid. Gossypol was 


soluble in ether and acetone, but 
only sparingly soluble 


in other 
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common organic solvents. It was 
insoluble in water, but dissolved 
readily in dilute ammonia and 
sodium carbonate. It was soluble 
in aqueous fixed alkalies; but when 
dissolved in an excess of alkali it 
slowly decomposed, forming a 
brown solution which gradually 
became a beautiful purple. How- 
ever, when potassium hydroxide 
was added to an aqueous suspen- 
sion of finely ground gossypol, in 
amounts slightly more than enough 
to cause complete solution, the ex- 
cess alkali could be titrated and the 
acid value of the substance was 
thus determined. If it is assumed 
that two equivalents of potassium 
hydroxide were used, molecular 
weight values of 505 and 507 were 
obtained. Gossypol dissolved in 
concentrated sulfuric acid formed 
a deep scarlet colored solution. 


Anhydrogossy pol 

Upon diluting this acid liquid with 
water, the gossypol was thrown 
out unchanged. It was _ readily 
soluble in saturated methyl alco- 
holic hydrochloric acid. At first 
the color of the solution was brown, 
which gradually turned deep green 
and finally intense blue. When 
heated tc its melting point, gossy- 
pol lost two mols of water, pro- 
ducing a new crystalline body, 
anhydrogossypol, C.,,H,.0,. This 
material possessed markedly dif- 
ferent sclubilities, but still re- 
tained the characteristic color re- 
actions of the original material. 
Oximation cf gossypol produced a 
colorless dioxime, which seemed to 
indicate that the chromophores are 
quinone.groups. As stated by Car- 
ruth, gossypol combined with 
aniline to form a deep orange- 
colored crystalline compound. This 
substance was found to be a con- 
densation product formed by one 
mol of gossypol uniting with two 
mols of aniline, with the elimina- 


tion of two mols of water. Its 
formula was found to be C,,H,,N,- 
O,, and it is probably a Schiff base 
type of compound. 


Results of Acetylation 

Acetylation of gossypol was 
carried out with acetic anhydride, 
with the use of sodium acetate and 
also pyridine as catalysts. With 
sodium acetate, by employing the 
conventional proportions of 
reagents (one part of acetate, 
four parts of substance, and six- 
teen parts of acetic anhydride) and 
by boiling the mixture for ten 
minutes, a non-crystallizable prod- 
uct was obtained which analyzed 
for 30.8 per cent acetyl. But when 
a large excess of the reagents was 
used and the boiling was continued 
for two hours, a material resulted, 
about ten per cent of which was 
obtained as beautiful crystalline 
plates. Acetylation in pyridine 
solution gave the same product but 
the yield was larger. This sub- 
stance, when analyzed for acetyl by 
Perkins’ method (6) for O-acyl 
compounds, gave from 24.9 to 
25.9 per cent acetyl. These figures 
agreed well for a tetraacetyl gossy- 
pol (25.07 per cent). Carbon 
values, however, were those of a 
hexaacetyl body. It was then 
found that if Perkins’ method (6) 
for N-acyl compounds was _ used, 
the percentage of acetyl required 
for a hexaacetyl derivative was 
obtained. The crystalline material 
was therefore a hexaacetyl gossy- 
pol, indicating that in the parent 
substance there were six hydroxyl 
groups. Thus all the oxygen in 
gossypol has been accounted for. 
Two atoms are present as carbonyl 
groups, as was shown by the for- 
mation of a dioxime, and six are 
present as hydroxyl groups. It is 


to be emphasized, though, that two 
of these hydroxyl groups behave 
from the 


differently remaining 
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four. This was manifest by the 
drastic treatment necessary to re- 
move the last two acetyl groups, 
and also by the fact that two 
hydroxyl groups are capable of 
being titrated as an acid. 

In the course of the purification 
of the substance it seemed desir- 
able to determine the approximate 
toxicity of the analytically pure 
gossypol as well as some of the less 
pure preparations being dealt with. 
The results are recorded in Table 
I. In this work certain observa- 
tions were made which have not 
hitherto been recorded, but which 
seemed to be of sufficient interest 
to warrant reporting. 

White rats, whose average 
weight was 190 gm., were injected 
intraperitoneally with cottonseed 
oil solutions of the various prepa- 
rations. 

There was no apparent difference 
between the toxicity of the crude 
gossypol acetate and the analyti- 
cally pure gossypol. Rats receiv- 
ing doses of twenty mg. or more 
per kilo of body weight died in 
from twenty hours to thirteen days. 


Of those receiving from ten to 
twenty mg. per kilo, fifty per cent 
died in from two to eighteen days. 
the remaining fifty per cent sur. 
vived. Though the percentage of 
deaths at fifteen mg. per kilp 
equals that at twenty mg. per kilo, 
death resulting from the latter 
dosage was the result of acute 
poisoning, whereas death at fifteen 
mg. per kilo was the result of 
chronic poisoning. 

Postmortem findings in the acute 
type of poisoning were oily drop- 
lets and plaques in the peritoneum, 
congested lungs, hemorrhagic cop- 
dition of all the viscera, and cardiac 
dilatation. In the chronic type of 
poisoning the outstanding indica- 
tion intestinal impaction, 
The cause of delayed death was 
stated by Dr. Formad, pathologist 
of the Bureau of Animal Industry, 
“to be probably due to a paralyz- 
ing effect upon the sympathetic 
nervous’ system.” Dr. Formad 
further stated that “it seemed 
probable that there was a tonic 
spasm of the sphincter ani accom- 
panied by general decreased intes- 


TABLE I 


Toxicity Tests Made Upon Different Preparations of Gossypol 
The material, dissolved in cottonseed oil, was given intraperitoneally to white 
rats, the average weight of each being 190 gm. 


No. 

Dose. of 

Mg. Per Rats 

Material Used Keg. Used 

Crude gossypol acetate 25 1 

50 2 

100 1 

Gossypol recrystallized 25 2 

from chloroform 50 2 

75 2 

100 2 

Gossypol twice recrys- 20 2 

tallized from ether 30 2 

and petroleum ether 40 1 

50 1 

Purified gossypol re- 10 6 

crystallized fromether 15 6 
(analytically pure) 

20 6 


No. of Time 
Deaths in Days 


Re- Until 


sulting Death Remarks 

0 0 

2 23 Acute 

1 1 Acute 

6,13 

2 2.2 All but 13 day 

2 animal acute 

2 1,1 

2 7,10 

2 3,5 All acute type 

1 3 

1 1 

2 17,18 2 day and 3 

5 10,11,12, day animals 
12, 13 acute, all 

5 2, 3, 9, others, chronic 
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tinal tonus which led to decreased 
rate of elimination of feces and 
finally to an intestinal impaction. 
This latter, in turn, produced 
pressure upon the diaphragm 
which was transmitted to the heart 
and lungs and served as,a_ prob- 
able cause of death.” 


Condition of Gossypol in Cotton- 
seed Meal 


The molecular formula of gossy- 
pol and its approximate toxicity 
having been determined, attention 
was next directed to the condition 
of the bound gossypol in cottonseed 
meal (7). As is well known among 
those interested in the cottonseed 
meal problem, the cooking and 
pressing processes to which cotton- 
seeds are subjected in the manu- 
facture of cottonseed oil exert a 
profound change in the condition 
of the gossypol originally in the 
raw kernels. Gossypol is readily 
extracted from the raw seeds with 
solvents such as ether or acetone. 
When cottonseed meal is treated in 
the same manner, however, the 
quantity of gossypol obtained is 
much less than that extracted from 
the raw kernels, although little or 
none of the substance is present 
in the expelled oil (8). Coincident 
with the diminution of extractable 
gossypol, the toxicity of the meal 
as compared with that of the un- 
treated seeds becomes much less 
(3, 8, 9, 10). Some investigators 
have explained this phenomenon as 
being due to a change in the gossy- 
pol molecule that is supposed to 
occur during the cooking and press- 
ing process. Withers and Car- 
ruth (8, 9, 10) have advanced the 
idea that the reaction is mainly 
one of oxidation. The oxidized 
gossypol, which is considered to be 
non-toxic, or at least much less 
toxic than the parent material, 
has been called by Carruth (9) D 


gossypol. More recently Sherwood 
(12) has suggested that the trans- 
formation of gossypol to D gossy- 
pol is one of hydrolysis. In each 
case the assumption was made that 
D gossypol is an individual sub- 
stance derived from _ gossypol 
through an alteration of the mole- 
cule of the latter. The support of 
this idea, however, rests upon in- 
direct evidence only, as D gossypol 
has never been isolated. On the 
other hand, hot aniline extraction 
of cottonseed meal gives a crystal- 
line material having the general 
appearance of dianiline gossypol. 
The substance has been considered 
a derivative of D gossypol and in 
the literature it is known as aniline 
D gossypol; but as no thorough 
analysis of it has been recorded, 
it has been impossible to arrive at 
any definite conclusions concerning 
its nature. 


Condensation Products with 
Aniline 


In connection with this phase of 
the gossypol problem, aniline D 
gossypol investigated and 
found to be identical with dianiline 
gossypol which is obtained by con- 
densing pure gossypol with aniline. 
The evidence upon which this state- 
ment is made is: The two sub- 
stances have the same melting 
point, and no depression occurs 
when they are mixed. They pos- 
sess the same optical properties. 
Their molecular weights are the 
same within the limits of experi- 
mental error. Their elemental 
composition is identical, and final- 
ly, upon hydrolysis of aniline D 
gossypol, a substance is obtained 
which is identical both chemically 
and physiologically with analytical- 
ly pure gossypol. This evidence 
indicates that the gossypol mole- 
cule has undergone no chemical 
alteration, such as oxidation or 
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hydrolysis as suggested by the 
investigators mentioned _ before. 


Bound Gossypol Hypothesis 


Furthermore, the information ma- 
terially simplifies the problem of the 
fate of gossypol during the cook- 
ing and pressing treatment and 
leads to a hypothesis concerning 
the mechanism of the process 
whereby gossypol becomes bound 
and is also rendered more or less 
physiologically inert. This hypoth- 
esis is as follows: During the 
heating and pressing to which the 
seeds are subjected the resin glands 
containing the gossypol are dis- 
rupted and possibly much of the 
gossypol is dissolved in the oil 
present. It thus comes in intimate 
contact with the proteins of the 
seeds and in this condition, favored 
by heat and pressure, probably 
condenses with free amino groups 
of the protein molecules, as it does 
with many primary amines, form- 
ing substances similar in type to 
the dianiline gossypol. The ma- 
terial is thus bound rendering it 
insoluble and as far as is known 
physiologically inert.* The work 
of Jones and Waterman (11), in 
which they found that peptic and 
tryptic digestion of casein and cot- 
tonseed globulin was reduced fif- 
teen per cent when treated with 
one per cent gossypol, lends sup- 
port to this idea. 

Whether or not this explanation 
is correct, it can be stated definite- 
ly that the cooking and pressing 
processes used in the manufacture 
of cottonseed oil produce no 
chemical alteration in the gossypol 


*Withers and Carruth (10) advanced a some- 
what similar view, suggesting that while most 
of the gossypol disappears by means of an 
oxidation process, some may become bound 
through condensing with amino and carboxvl 
groups of protein molecules. However, in 


Carruth’s article upon the chemistry of gossypol 
(3) a statement is made which seems to indi- 
cate that he and Withers “had subsequently 
abandoned this hypothesis, 


INDUSTRIES August, 1998 
molecule. In the light of this jp. 


formation it would seem desirable 

to discontinue the expression p 

gossypol, because of its generally 

accepted meaning, and substitute 

for it the term bound gossypol, 
(To be continued) 
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Refining Committee to Have 
Research Chemist 


The Governing Committee of the 
American Oil Chemists’ Society has 
placed a small sum of money at the 
immediate disposal of the Refining 
Committee to be paid as salary toa 
research chemist for further stand- 
ardizing refining methods. 

This announcement was made re- 
cently by Mr. A. W. Putland, presi- 
dent of the American Oil Chemists’ 
Society. 
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Cotton Seed Crushers Develop 


Fair 


Trade Rules 


Condemn Secret Deals and 


Urge Publication of Prices 


WO HUNDRED representa- 
tives of the cottonseed crush- 
ing industry met at the 
Peabody Hotel, Memphis, on July 
24 to discuss and establish a code 
of business ethics. After an all 
day session the thirteen rules 
printed below were formulated. 
The conference was called by the 
Federal Trade Commission in re- 
sponse to an expressed desire to 
rid the industry of certain undesir- 
able trade practices. The code 
developed is now in the hands of 
the Commission for final approval, 
but many oil millers are already 
completing deals in accordance 
with the principles set forth. 
Edgar A. McCulloch of Arkansas, 
member of the Federal Trade Com- 
mission, presided over the meeting 
and guided it in such a way that 
few changes in the rules are ex- 
pected. 

The resolutions adopted are as 
follows: 

“The Cottonseed Oil Mill In- 
dustry believes that the oil mills, 
as the agency which buys the cot- 
tonseed and manufactures it into 
products of great value to mankind, 
fill a necessary and proper function 
in relation to a basic agricultural 
product, and are entitled to a fair 
return for such services. They 
owe a duty alike to the farmer 
who produces the seed and to the 
consuming public which buys the 
products thereof. That duty in- 
cludes the obligation to pay a fair 
price for the raw material, to deal 


fairly with labor, to manufacture 
efficiently, to eliminate waste, to 
sell the preducts at a fair price, 
to develop new uses, to approve 
and encourage sound and fair trade 
practices and to condemn and pre- 
vent bad and unfair practices. In 
order to perform that duty, it is 
advisable to encourage proper and 
ethical principles in the industry, 
to the end that competition may be 
open and constructive, and not 
secret and destructive. With these 
purposes in mind the mills there- 
fore declare that it is good prac- 
tice in the operation of crushing 
cottonseed to abide by the follow- 
ing principles: 

1. Whereas, there has been dis- 
crimination in the prices paid for 
cottonseed and the prices 
charged for the products thereof, 
and : 

“Whereas, the Congress of the 
United States in passing the Clay- 
ton Act and many states by enact- 
ing statutes have condemned price 
discrimination, and 

“Whereas, in order that the mar- 
ket value of cottonseed and its 
products may be known at all times 
by all who are interested, to the 
end that discrimination in prices 
may be prevented, 

“Resolved, that it is hereby de- 
clared unfair competition either 
directly or indirectly to discrimi- 
nate in the price paid to different 
sellers of cottonseed or the price 
charged for the products thereof 
when the effect of such discrim- 
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ination may be to substantially 
lessen competition or tend to create 
a monopoly: ‘Provided, That noth- 
ing herein contained shall prevent 
discrimination in the price paid to 
different producers of such com- 
modities on account of. differences 
in the grade, quality, or quantity 
of the commodity purchased, or 
that makes only due allowance for 
difference in the cost of purchas- 
ing or transportation, or discrim- 
ination in price in the same or dif- 
ferent communities made in good 
faith to meet competition.’ 

“Resolved Further, That each mill 
shall by all available means publish 
immediately to the selling public 
the price paid for cottonseed and 
to the buying public the prices re- 
ceived for the products thereof, 
and the reporting of any false or 
fictitious prices, or the failure to 
report the exact price paid for 
cottonseed or price received for 
the products thereof is hereby 
declared an unfair method of 
competition. 

2. “The price paid for cotton- 
seed or charged for the prod- 
ucts thereof is a matter of indi- 
vidual judgment to be determined 
by each unit concerned. No unit 
is or should be under obligation to 
change or maintain its prices to 
meet the wishes or views of any 
other unit or group of units. 

3. “All contracts for the pur- 
chase of cottonseed should be for 
a specified tonnage at a specified 
price, and for the sale of products 
for a specified quantity at a speci- 
fied price, entered into in good 
faith between buyer and seller and 
subject to no cancellation save for 
legal cause. The violation of the 


provisions of this Rule is hereby 
declared to be an unfair method 
of competition. 

4. “Any contract post-dated or 
pre-dated, or entered into without 
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authorization and definite commit. 
ment at the time it is made by 
both parties thereto, is an unfair 
method of competition. 

5. “It is unfair competition ang 
against public policy to buy and 
settle for cottonseed except on a 
basis of quality, cleanliness and 
moisture content. Sound, clean, 
dry seed are worth more than 
damaged or trashy seed or seed 
containing an excess of moisture. 

6. “The payment or allowance 
to sellers of seed or buyers of the 
products thereof of commissions, 
bonuses, rebates or subsidies of 
any kind, confidential prices or the 
use of any device which does not 
include. in the price paid or bid 
the entire consideration, is hereby 
declared an unfair method of com- 
petition in the form of commercial 
bribery. This section also applies 
to contracts for the exchange of 
manufactured products for cotton- 
seed and no evasions or subterfuges 
can be practiced or included under 
such guise. 

7. “It is unfair competition to 
store or receive cottonseed on call 
for the account of others, or to 
contract for or buy cottonseed for 
future shipment where such ship- 
ment is beyond fifteen (15) days 
from date of purchase. 

8. “It is unfair competition to 
buy cottonseed in carload quanti- 
ties except on weights and quality 
at mill destination. 

9. “Brokerage, if any, should be 
paid by the seller. 

10. “It is hereby declared to be 
an unfair method of competition 
to sell products which are not plain- 
ly and accurately described or 
branded and in full compliance 
with legal and trade definitions and 
requirements. 

1l. “Whereas, excessive com- 
missions have been paid to seed 
agents for the purchase of seed, 


8 
Augus 


which 
sions 
rectly 
being 
price: 
the P 


weig! 
ever’) 
any | 
cents 
seed 
herel 
meth 
“R 
ment 
than 
rend 
man 
the 


Sm: 


actua 
there 
tice 
missi 
paym 
of $3 
gin s 
stora 
H, 
the J 
state 
samy 
year 
butio 
proc 
the 
thirt 
be r 
with 
Pe 
anal 
bers 
Socie 
also 
) whet 
ing 
thou 


st, 
st, 1098 


ommit- 
ade by 
unfair 


on and 
ly and 
> On a 
and 
clean, 

than 
seed 
isture, 
wance 
of the 
‘Sions, 
ies of 
or the 
not 
r bid 
ereby 
 com- 
ercial 
pplies 
ze of 
»tton- 
fuges 
inder 


on to 
1 call 
to 
1 for 
ship- 
days 


mn to 
anti- 
ality 


ld be 


0 be 
ition 
ain- 

or 
ance 
and 


om- 
seed 
ped, 


OIL & FAT 


INDUSTRIES 245 


August, 1928 
August, 


which has resulted in such commis- 
sions being paid directly or indi- 
rectly to sellers of seed, the effect 
being the publication of fictitious 
prices for seed and the inability of 
the public to know at all times the 
actual market for cottonseed, 
therefore, be it 

“Resolved, That where the prac- 
tice of buying seed through com- 
mission agents is in existence, the 
payment of any amount in excess 
of $3.00 per ton on wagon seed and 
gin seed, such payment to include 
storage, handling, loading, loss in 
weight and all other charges of 
every kind, and the payment of 
any commission in excess of fifty 
cents per ton for buying carload 
seed is against public policy and 
hereby declared to be an unfair 
method of competition. 

“Resolved Further, That the pay- 
ment of such commission to other 
than bona fide seed buyers who 
render a service, and/or in such 
manner that any part of it goes to 
the seller directly or indirectly 


through the medium of partners, 
influential friends, kinspeople or 
under any other guise whatsoever 
is hereby declared to be against 
public pelicy and an unfair method 
of competition. 

“Resolved Further, That the 
names of such 50c buyers be made 
available to the public. 

12. “Resolved, That in order to 
conform to the principles of these 
rules a Uniform Purchase Contract 
and Account Sales form should be 
used in al] transactions. 

13. “The strict observance in 
good faith of all these Resolutions 
being to the best interest alike of 
the buyers and of the sellers of 
cottonseed and of the products of 
the mills, be it therefore 

“Resolved, That the clandestine 
violation of any of said Resolutions, 
those accepted by the Federal 
Trade Commission merely as ex- 
pressions of the industry, as well 
as those approved by said Commis- 
sion, shall be deemed to be unfair 
methods of competition.” 


Smalley Foundation Check- 
Meal Samples 


C. Moore, chairman of the Small- 

« ey Foundation Committee of 
the American Oil Chemists’ Soeiety, 
states that the weekly checkmeal 
samples of the Foundation for the 
year 1928-29 will be ready for distri- 
bution early next month. The plan of 
procedure, which has been used for 
the past several years, consists of 
thirty samples, one of which should 
be reported on each week beginning 
with September 24. 

Participation in this collaborative 
analytical work is open to ail mem- 
bers of the American Oil Chemists’ 
Society. State and Federal chemists 
also are at liberty to participate, 
whether members or not, without be- 
ing charged for the samples. Al- 
though the Smalley Foundation does 


not aim to provide a contest, but 
rather to improve the analytical stand- 
ard, nevertheless, prize awards for 
the highest averages are given in 
order to create interest. 

The check-meal samples will be 
prepared, as last year, by Thomas C. 
Law, of Law & Company, Atlanta, 
Ga. Further information can be se- 
cured from the chairman of the com- 
mittee at 111 W. Jackson Blvd., Chi- 
cago, Ill., and society members can 
enroll with J. C. P. Helm, 705 
Tchoupitoulas St., New Orleans, by 
paying fifteen dollars for the thirty 
samples. 


Enlarge Seidner’s Factory 


Seidner’s mayonnaise dressing plant 
at Westerly, R. L., is being enlarged 
to care for the manufacture not only 
of mayonnaise but also of horse- 
radish and mustard. 
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Book Reviews 


FATS AND OILS STUDIES OF THE 
Foop RESEARCH INSTITUTE: 

NUMBER 2, COPRA AND COCONUT 
OIL. By Katherine Snodgrass, 8vo. 
Stanford University Press, Stan- 
ford University, California. 

The Directors’ Preface to this 
book very clearly sets forth the 
material which is presented, its 
scope and limitations. 

The book deals entirely with the 
economic phases of the production 
and utilization of copra and coco- 
nut oil. It comprises a clear con- 
cise treatment of these foodstuffs 
purely from the economic view- 
point.. Such a work can, without 
effort, be written in such a way as 
to make laborious reading. This 
emphatically is not the case with 
“Copra and Coconut Oil.” 

The world production of copra 
and coconut oil is treated in a gen- 
eral way. Separate chapters are 
then devoted to discussions of the 
production in Ceylon, India, and 
the Malay States; Dutch East In- 
dies, and Oceania; and the Philip- 
pine Islands. Particular emphasis 
is placed on the production and 
trade in the Philippines and the 
conditions there as they affect co- 
pra, and more especially coconut 
oil. 

Shipping and tariff conditions, 
the volume, and relative amounts of 
the international trade in these 


commodities are discussed in detail. 
The position of copra and coconut 
oil in the markets of the world is 
carefully treated, as is also the out- 
look for the future. 
The author seems to feel that it 
is “impossible to say” whether or 


not coconut oil is responsible for 
the demand for white soaps. } 
seems to the reviewer that a logical 
explanation for this demand is that, 
due to the immigration laws, the 
American housewife has difficulty 
in getting household help. She 
therefore has to do her own laun. 
dering, and, being naturally neat 
and dainty, desires a white soap. 

Although the author is frequent. 
ly called on to generalize from 
meagre economic data, there are a 
few places where she does not ex. 
press her own opinion upon matters 
where it is desirable. For instance, 
she does not offer to arbitrate 
strongly on the question of whether 
or not it is better to harvest the 
coconuts by removing them from 
the trees, or gathering them after 
they have ripened and fallen to the 
ground. 

Despite the fact that there area 
few places in this work where the 
coconut is given “the benefit of the 
doubt,” it is a very valuable book 
for all who are in any way con- 
cerned with the coconut and its 
products. Much of the information 
undoubtedly will be of great value 
to the investor in these commodi- 
ties. 

It is heartily recommended that 
all those connected with the coco- 
nut industry in any way thoroughly 
familiarize themselves with this 
beok and its contents. The same 
applies to all of those who consider 
making such connection. 

Much painstaking effort has ob- 
viously been expended in order to 
offer this work to the public. 

JOHN E. RUTZLER, JR. 
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The American Oil Chemists’ Society 


Notes and Correspondence 


Standardization of 
Lovibond Glasses 


(Investigation by the Bureau of 
Standards in Cooperation with The 
American Oil Chemists’ Society.) 
Report for June, 1928. 
By IRWIN G. PRIEST 
1. Investigation of Sixty-five 35- 

Yellow Glasses Submitted by 

A. O. C. S., August, 1927. 

(Priest, Gibson, Judd, Walker, 

Brown, Riley.) 

The preparation of the report on 
this investigation which has been 
pending for several months and 
frequently set aside because of 
other work, has been notably ad- 
vanced. Previous conclusions have 
been carefully reviewed and tested. 
The “practical equivalent” men- 
tioned in the report for March 
(“Oil and Fat Industries” p. 152, 
May, 1928) has been found to be 
misleading. The following ad- 
vance abstract of the report now 
being prepared for publication 
summarizes the essential results 
of this investigation: 

Abstract 

This report deals with sixty- 
five nominally 35-yellow Lovibond 
glasses collected from members 
of the American Oil Chemists’ 
Society, submitted to the Bureau 
of Standards in August, 1927, by 
Mr. H. P. Trevithick, and identi- 
fied by A. O. C. S. numbers en- 
graved on the glasses. It is un- 
derstood that Mr. Trevithick has 
a key to these numbers showing 
the ownership of each glass. 

The fundamental standard to 


which the values here reported 
are referred is contained im- 
plicitly in a particular set of 
glasses originally obtained direct- 
ly from the Lovibond establish- 
ment (The Tintometer, Ltd.) in 
1912, and now kept at the Bureau 
of Standards and designated as 
B. S. 9940 for purposes of identi- 
fication. The units of the red and 
yellow scales effective in the 
present calibration are as derived 
from this set of glasses by Priest 
and Gibson in 1927 after adjust- 
ing the inconsistencies among the 
different glasses in the set. 

The data reported include, for 
each glass: 

(1) The equivalent in terms of 
Lovibond yellow and red. 


(2) The sunlight transmission. 
Data on 7 Glasses 


Explicit directions are given for 
using the equivalents in practice. 
Special comments are made on 
seven glasses having’ strikingly 
abnormal transmissions or badly 
marred surfaces. Also, to aid 
in the possible identification of 
the origin of the glasses, detailed 
information is given as to en- 
graved marks found on_ the 
glasses, thickness of the glasses, 
and character of the edges. 

The average equivalent for all 
of these glasses is 32.3 yellow, 
0.17 red. The average sunlight 
transmission is 3.5 per cent higher 
than the transmission adopted as 
standard for 35 yellow. It is, 
however, only 0.6 per cent higher 
than the standard transmission 
proper to the average yellow 
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numeral (32.3) found for these of the standard arbitrarily 


glasses, which shows, that in the 
average, the given data for sun- 
light transmissions and_ yellow 
scale numerals are in perfect ac- 
cord. The maximum errors found 
in the collection are: 

Yellow numeral, about 7. 

Red numeral, about 0.3. 

Sunlight transmission, 
14 per cent. 


about 


Sunlight Transmissions Vary 


The sunlight transmission of 
one of the glasses (A. O. C. S. 
125) is quite remarkably higher 
(12 per cent) than the standard 
transmission for 35 yellow. The 
sunlight transmissions of six 
glasses (A. O. C. S. Nos. 27, 31, 
41, 97, 125, 131) depart notably 
(9 per cent to 14 per cent) from 
the transmissions proper to the 
yellow numerals assigned to them 
in this calibration. 

It is clear that the average 
equivalent of these _ sixty-five 
glasses is not in precise accord 
with the standard 35 yellow de- 
rived by Priest and Gibson from 
the Bureau of Standards set 
(B. S. 9940) obtained from the 
Lovibond establishment. On the 
other hand, the discrepancy is 
certainly not more than two or 
three times the least difference 
perceptible with certainty by the 
best observers under the most 
favorable conditions of observa- 
tion. The idea occurs that it 
might seem reasonable to adopt 
the average as standard instead 
of the standard which has been 
adopted. There are, however, 
grave objections to this proposal 
which space forbids discussing 
here. Moreover, the difference is 
so trivial that the discussion would 
hardly be worth while. 

Of course, if their own average 
were taken as standard instead 


adopted, the “errors” for Most of 
the glasses would be notably de. 
creased. With a very few pug. 
sible exceptions, the uniformity 
of these glasses is quite as good 
as could be required or expected 
in order to comport with the pyy. 
poses and methods of use for 
which they were intended by the 
makers. The irregularities found 
and reported here have only beep 
discovered by methods of obser. 
vation greatly exceeding in sengi- 
bility and accuracy the methods 
of color matching contemplated 
by the makers, and the methods 
actually used by the oil chemists 
in grading oils. 


Three Glasses Marred 


The surfaces of three glasses 
(A. O. C. S. Nos. 41, 97, 119) 
were so badly marred that it 
might seem advisable to discard 
them. With the possible excep- 
tion of these badly marred 
glasses, all of the glasses are con- 
sidered fit to be regarded as 
equivalent to standard 35 yellow 
under the present customary 
conditions of grading oils. The 
point to this recommendation is 
not that the glasses are perfect 
from the point of view of precis- 
ion calibration, but that the errors 
found are neglibible in comparison 
with the uncertainties inherent in 
the customary methods of using 
the glasses. When more reliable 
and precise methods of grading 
are adopted, it will be in order to 
consider using the precise equiva- 
lents which are given for each 


glass. Of course, even under 
present conditions, the glasses 
which approach more _ nearly 


standard 35 yellow may perhaps 
be regarded with somewhat 


greater satisfaction and_ respect 
by those who use them. The de- 


Au 

tail 

the 

to 

inv 

anc 

ha\ 

not 

for 

gla 

tro 
in 
( 

for 

con 

the 

ers 

| or 
| 

thi 

gla 

of 

Lo 

ust 

Ste 

see 

di 

un 

chi 

er! 

sec 

otk 

is 

me 

be 

be 

cal 

if 

th 

sid 

iss 
II 


just, 1999 


bitrarily 
Most of 
ably de. 
eW pos. 
iformity 
aS good 
expected 
the pur. 
use for 
by the 
S found 
ly been 
obser- 
sensi- 
methods 
mplated 
nethods 
hemists 


1 
glasses 
119) 
hat it 
discard 
excep- 
marred 
re con- 
led as 
yellow 
omary 
The 
ion is 
ver fect 
precis- 
errors 
arison 
ent in 
using 
eliable 
rading 
der to 
quiva- 
each 
under 
lasses 
rearly 
rhaps 
ewhat 
aspect 
e de- 


OIL & FAT 


INDUSTRIES 249 


1928 
August, 


tailed data given in Table 1 of 
the report will enable such glasses 
to be identified. 

An outstanding result of this 
investigation is that the discrep- 
ancies of color grading which 
have troubled the oil trade can 
not be charged to lack of uni- 
formity among the 35-yellow 
glasses. The sources of these 
troubles are rather to be sought 
in the following factors: 

(1) Unstandardized, non-uni- 
form, and insensitive methods of 
comparing the oil samples with 
the glasses. 

(2) Grading of oil by observ- 
ers having abnormal color sense 
or low power of hue discrimina- 
tion. 

(3) Errors in the red glasses. 


Collection Fair Sample 

It seems just to assume that 
this rather large collection of 
glasses constitutes a fair sample 
of 35-yellow glasses issued by the 
Lovibond establishment and_ in 
use in the oil trade in the United 
States. If this be admitted, it 
seems superfluous to test in- 
dividual 35-yellow glasses further 
under present conditions. The 
chance of finding one with an 
error great enough to be of con- 
sequence in comparison with the 
other uncertainties just mentioned 
is very small. After the above 
mentioned sources of error have 
been eliminated in practice, it will 
be due season to reconsider the 
calibration of 35-yellow glasses 
if it then appears necessary. In 
the meantime, it may well be con- 
sidered legitimate to accept on 
faith the 35-yellow glasses as 
issued by the Lovibond establish- 
ment. 
Il Effect of Temperature Change 
on Color of Red and Yellow 
Lovibond Glasses. (Cf. Report 


for February and March.) 


The paper describing this in- 
vestigation has been prepared and 
is now in the stage of final re- 
vision for publication. The fol- 
lowing advance abstract sum- 
marizes the essential content of 
this paper. 


Abstract 


The spectral transmission at 
twelve wave lengths in the visible 
spectrum of two Lovibond glasses 
(35Y and 7.2R) has been care- 
fully determined at 15°c and at 
40°c. From this spectral transmis- 
sion data the color change corres- 
ponding to the temperature interval 
of twenty-five centigrade degrees 
has been computed. It was found, 
both for 35Y alone and for the 
35Y + 7.2R combination, that an 
increase of twenty-five centigrade 
degrees is the practical colorimet- 
ric equivalent of adding 0.2 in 
Lovibond red units. This dif- 
ference is almost negligible in the 
color-grading of cottonseed-oil. 

Preliminary work on two sam- 
ples of cottonseed-oil indicates 
that the oil changes in color with 
change in temperature even less 
than the glasses do. If all oils 
behave like these two samples, 
only extreme -variations (more 
than 15 centigrade degrees) in 
temperature need be taken into 
account in color-grading cotton- 
seed-oil with Lovibond glasses. 
(Judd). 

Ill. Tests of Color Sense Con- 
ducted for the American Oil 
Chemists’ Society at New 
Orleans. 

Preparation of the report de- 
scribing the results of these tests 
is in progress. The results ob- 
tained at New Orleans are being 
reduced and summarized. Tests 
similar to those at New Orleans 
have been made on seven observ- 
ers at the Bureau since the Con- 
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vention, and in addition, the effect 
of practice and coaching has been 
studied. A test has also been 
made with a red-green blind ob- 
server. These results will all be 
incorporated in the report on this 
work. (Priest, Judd, Walker). 

IV. Spectral Transmission 
Measurements on Oils Graded at 
New Orleans Convention. 

As a record of the colors of the 
oils graded in the tests at New 
Orleans, spectral transmission 
measurements have been made. 
(Gibson, Brown). 

V. Progress on Routine Calibra- 
tion of Red Glasses Submitted 
by A. O. C. S. 

One red glass submitted May 
18th has been graded, reported 
and returned. (Date of report, 
June 13th. Date of shipment to 
Mr. Putland, June 8th.) 

Twenty-five red glasses, sub- 
mitted May 3lst, been 
graded, reported and_ returned. 
(Date of report, June 21st. Date 
of shipment to Mr. Putland, June 
18th.) 

Twenty-five red glasses sub- 
mitted June 14th, have been 
graded, reported and_ returned. 
(Date of report, June 25th. Date 
of shipment to Mr. Putland, June 
21st.) 

Twenty-four 
mitted June 


sub- 
been 


red glasses 
25th, have 
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graded. The glasses and reports 

will be sent in a few days. 

One glass submitted June 25th 
(in addition to those mentioned 
above) was found to bear the 
same number as another  glagg 
previously reported (A. 0. 
441). It has been graded but js 
being held for the assignment of 
a different A. O. C. S. number. 

The total number of red glasses 
graded (first lot submitted January 
16, 1928) has been 295. (Walker) 
VI. Corrections. 

The printing of the April Re. 
port (Oil and Fat Industries, pp. 
184-188, June, 1928) contains a 
great many typographical errors, 
which it does not seem feasible 
to correct by a mere list of errata. 

In the report for May, first 
line, under b, first column of page 
220, Oil and Fat Industries, July, 
1928, N” should be N”, 

VII. Termination of Service of 
A. O. C. S. Research Associate 
at the Bureau of Standards. 
Miss Geraldine K. Walker, 

A. O. C. S. Research Associate at 

the Bureau since September 12, 

1927, terminated her service in 

this capacity and became a regu- 

lar Bureau employee on July 2, 

1928. It is expected that Miss 

Walker will continue work on the 

investigation and calibration of 

Lovibond Glasses. 


New Material for Ther- 


mometer Lines 


NEW material, consisting of a 

pasty mixture of water glass and 
finely divided manganese dioxide, has 
been developed by P. T. Hannen and 
H. D. Bruce of the U. S. Bureau of 
Standards for coloring the lines and 
figures on etched stem thermometers. 
It is claimed that a thermometer 
treated with this material retains its 


color even when heated to 500 degrees 
C. and that it can be used in hot oil, 
water or steam without affecting the 
visibility of the lines. Clinical ther- 
mometers, when treated with this new 
material, withstand common anti- 
septic solutions successfully, but the 
ability of the material to resist at- 
tack by acids and alkalis has not been 
fully determined. Pigments other 
than manganese dioxide can be mixed 
with water glass to secure other 
colors. 


